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(54) SPOT WELDING METHOD AND DEVICE THEREFOR 
(57)Abstract: 

PURPOSE: To increase a continuous spotting speed by 
executing equalization action of a spot welding robot gun 
by program control on a robot side, thereby dispensing 
with a positioning cylinder of an equalizing device and 
eliminating the dead time of operating supply and 
discharge of an air pressure. 

CONSTITUTION: The entire part of the gun is lifted by a 
robot arm and the equalization quantity (e) of the 
deflection quantity and work position deviation of a gun 
arm 6 is followed up. Namely, the gun arm itself is 
dipped up by a stationary side electrode 7 which hooks a 
work W several millimeters within a permissible range of 
work deformation from below. While backing up in the 
state of dipping up the arm by the stationary side 

electrode 7, moving side electrode 9 comes into contact therewith and prescribed pressurizing 
force acts thereon. The electrodes are then energized to effect press welding. The movement 
of the stationary electrode 7 and the moving side electrode 9 are synchronized by using a 
motor as a pressurizing device to execute the equalization action to synchronize the timing at 
which the upper and lower electrodes 9, 7 come into contact with the work W, by which high- 
speed spotting is executed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the spot welding approach and equipment suitable for 

continuous-welding RBI speeding up by the robot gun. 

[0002] 

[Description of the Prior Art] If positioning of the positioning cylinder of the robot gxm separates when 
performing spot welding conventionally using an industrial robot According to the spring action which 
makes gun weight balance, the electrode, i.e., the fixed side electrode, by the side of GANA-MU it 
usually comes out to be pressed, to precede with a rod lateral electrode, i.e., a movable side electrode, to 
contact a work piece (weldment-ed), to prevent deformation of the work piece by the inertial force of a 
movable side electrode, and for disconnection, simultaneously the positioning cylinder of after welding 
and a movable side electrode to operate subsequently, and to carry out open actuation of the fixed side 
electrode. 
[0003] 

[Problem(s) to be Solved by the Invention] This kind of welding process sent the signal to the change- 
over bulb of a positioning cylinder in that case, although pressurization and an open signal were sent to 
the direct gun from a robot's control unit in many cases, conventionally, that bulb was switched, and in 
order to require the operating time bypassed for the air path of supplying thru/or exhausting air, the 
factor delayed in a welding RBI rate existed. 

[0004] Moreover, in the former, if the amount of equalizing contains a part for the decrease cost of an 
electrode, the variation of the spring action for maintaining the weight balance of a gim becomes large 
and the posture of the gravity direction of a gun changes with RBI locations with problem 
into which it becomes difficuh to maintain the weight balance and a work piece is made to transform 
will arise. That is, air discharge of a positioning cylinder takes time amount, and, moreover, the work 
piece might be made to transform with relation in the strength of the spring for positioning, and a work 
piece. 
[0005] 

[Means for Solving the Problem] In order to solve the aforementioned problem, by this invention, the 
spot welding gun which has a movable side electrode and a fixed side electrode is directly carried in an 
industrial robot, and when carrying out pressure welding, guiding said gun to the welding RBI location 
of a work piece according to program actuation of said robot, the spot welding approach characterized 
[ main ] by compensating said equalizing actuation by the program by the side of a robot is offered. 
[0006] Moreover, another invention carries the spot welding gun which has a movable side electrode 
and a fixed side electrode in an industrial robot, and it offers spot welding equipment equipped with the 
robot control equipment with which equalizing actuation of said gun is compensated by the program by 
the side of said robot in the equipment which carries out pressure welding, guiding said gun to the 
welding RBI location of a work piece according to said robot's sequence of operation. 
[0007] 
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[work "] for Then, this invention method realized the high-speed spot welding system which shortens a 
welding tact time sharply in addition, even when a robot gun was not equipped with equalizing 
equipment. 

[0008] The amoimt of equalizing by conventional equalizing equipment is compensated with the 
program actuation by the side of a robot etc., a fixed side electrode is preceded to a movable side 
electrode, and the work piece was dipped up. The positioning cylinder with which conventional 
equalizing equipment was equipped can be made unnecessary by this, and a continuation RBI rate can 
be raised, and it can weld regardless of gun posture change in all the directions. 
[0009] in addition, the actuation which it dips up, actuation turns into actuation raised from the work- 
piece bottom regardless of posture change of all the directions of a gun body when [ here ] a gun is a flat 
position, and depresses from a work piece in the case of an overhead position ~ it is — the case of a 
sideways (level) posture — right and left — ones of pushing actuation is meant. 
[0010] 

[Example] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 shows 
an outline for the whole robot for spot welding for enforcing the approach of this invention. Moreover, 
drawing 2 is the explanatory view of this invention approach of operation. 

[001 1] In drawing 1 , 1 shows a robot body. A robot moves 6 of the X-axis, S shaft, a Y-axis, the Z-axis, 
R shaft, and theta shaft shafts. ROBOTTOA-MU by which 2 was connected with the wrist shaft of a 
joint and 3 was connected with the wrist shaft, and 4 are the spot welding guns connected with the wrist 
shaft at the tip of ROBOTTOA-MU. 

[0012] The spot welding gim 4 shows for example, C gun or X gun. Not only an air cylinder but a motor 
is sufficient as the pressurizer 5 of each gun. In the case of C gun, it has the fixed side electrode 7 which 
attached one of them at one tip of GANA-MU 6 like illustration, and the movable side electrode 9 
attached in the piston rod 8 of the pressurizer 5 attached in the other end of GANA-MU 6, and it is 
directly supported by the joint section 2 at the tip a robot's arm 10. 

[0013] Although robot control equipment was omitted, the common robot control system by teaching 
play back control or the numerical control system is adopted. 

[0014] Next, actuation of this invention is explained. A of drawing 2 moves C gun to an RBI location, 

and a work piece W is inserted between the opened vertical electrodes. 

[0015] In this drawing B, the whole gun is raised by operating the wrist shaft 2 of ROBOTTOA-MU 3 
that the fixed side electrode 7 by the side of GANA-MU should be contacted ahead of the movable side 
electrode 9 of a rod side. Compensation of the abrasion loss of an electrode is performed for after 
[ every ] a chip dressing in actuation of this robot. 

[0016] In this drawing C, by ROBOTTOA-MU 3, the whole gun is raised fiirther and follow-up of the 
amount e of equalizing of the amount of bending of GANA-MU 6 and the amount of work-piece 
location gaps is carried out. That is, the fixed side electrode 7 will hook a work piece W several mm in 
the tolerance of work-piece deformation from the bottom, and will dip up GANA-MU itself. 
[0017] In this drawing D, backing up in the condition of being the fixed side electrode 7 and havuag 
dipped up, the movable side electrode 9 contacts, and pressure welding of the predetermined welding 
pressure is put, energized and carried out. The piston rod 8 of the pressurizer 5 of eye seven shafts is 
operated without covering a load over a work piece because GANA-MU moves as one part of one shaft 
of a robot body - 6 shaft at the time of this welding, welding pressure required for welding is ****(ed) 
between a movable electrode and a fixed electrode, and the pressure welding of the RBI location is 
carried out. 

[0018] In addition, in the case of this example, by synchronizing a motion (eye six shafts) of a fixed side 
electrode and a motion (eye seven shafts) of a movable side electrode as a pressurizer using a motor, and 
performing equalizing actuation, a vertical electrode makes in agreement the timing which contacts to a 
weldment-ed, and makes a high-speed RBI possible still much more. 
[0019] 

[Effect of the Invention] As explained above, when welding using a robot gun according to the approach 
of this invention, equalizing actuation of a spot welding gun by a robot's program Compensate, therefore 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/28/2006 



JP,07.314146,A PETAILED DESCRIPTION] 



Page 3 of 3 



lift and back up a work piece by motion of the arm by the side of a robot, and a movable side electrode 

is contacted. Since pressure welding is carried out, the positioning cylinder of equalizing equipment 
becomes unnecessary, the useless time amount of operating supply thru/or exhaust air of air pressure is 
abolished, and a continuation RBI rate is raised. 

[0020] Moreover, it can weld by contacting or dipping up a fixed side electrode to a work-piece side by 
the motion within a robot's 6 shafts, without compensating the equalizing actuation containing the 
amount of bending of GANA-N4U, and the amount of location gaps of a work piece, and transforming a 
work piece regardless of posture change of all the directions. 

[0021] Moreover, according to this invention equipment, since an equalizing device and a positioning 
cylinder become unnecessary, reduction of manufacture cost is realized in the formation of small 
lightweight of a robot gun, and a structure simplification list. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The welding process of the robot gun characterized by performing equalizing actuation of a 
spot welding robot gun by the program control by the side of a robot. 

[Claim 2] Spot welding equipment equipped with the robot control equipment with which equalizing 
actuation of said gun is compensated by the program by the side of said robot in the equipment which 
carries out pressure welding while the spot welding gun which has a movable side electrode and a fixed 
side electrode is carried in an industrial robot and said gun is guided to the welding RBI location of a 
work piece according to said robot's sequence of operation. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the whole robot for spot welding for enforcing the 
approach of this invention. 

[Drawing 2] It is the explanatory view of this invention approach of operation. 
Pescription of Notations] 

1 Robot Body 

2 Wrist Shaft 

3 Robot Arm 

4 Spot Welding Gun 

5 Pressurizer 

6 Gun Arm 

7 Fixed Side Electrode 

8 Piston Rod 
10 Arm 

W Work piece 

e The amount of equalizing 
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